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ABSTRACT (Amended) 

A loudspeaker device comprising a power amplifier (13) to which an 
input signal is delivered via a subtracter (6), a speaker unit (1) for reproducing 
5 output signals delivered fi^om the power amplifier (13), an acoustic pipe (2) 
coupled in firont of the speaker unit for guiding the sound waves, a microphone 
(4) for detecting an acoustic outputs radiated fi:om the speaker unit , a 
microphone amplifier (5) for amplifying an acoustic output signals detected by 
the microphone, and a negative feedback circuit. Output signals of the 
10 microphone amplifier are delivered to the subtracter, at the same time the same 
output signal is connected to a high-pass filter (7) to be delivered to the 
subtracter. Thus the negative feedback circuit is formed to suppress peaks and 
dips for providing a flattened sound pressure fi'equency characteristic. 
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LOUDSPEAKER DEVICE 



FIELD OF THE INVENTION 
The present inventibn relates to a loudspeaker (speaker) device for use in 
5 various acoustic apparatus and television receivers; more specifically, a speaker 
unit coupled with an acoustic pipe disposed in front of the speaker, wherein the 
acoustic pipe has a microphone for detecting sounds reproduced by the speaker 
unit, and sounds from the speaker imit are corrected in accordance with the 
signals detected by the microphone. 

10 

BACKGROUND OF THE INVENTION 
A conventional speaker device of the same type is described with 
reference to FIG. 7, FIG. 8 (A) and FIG. 8 (B). FIG. 7 is a block diagram, FIG. 8 
(A) shows microphone output signals, FIG. 8 (B) shows soimd output 
15 characteristics of the conventional speaker device, where, curve "a" shows a 
sound pressure characteristic, "b" a phase characteristic. 

Referring to FIG. 7, a speaker unit 1 generates sound waves, and the 
speaker unit 1 is coupled witli an acoustic pipe 2. At both sides of the acoustic 
pipe 2 are sound absorbing material (not shown) provided for suppressing 
20 resonance. Inside the acoustic pipe 2, a microphone 4 is provided close to the 
speaker unit 1 for detecting sound output signals. 

When a signal is delivered to tlie speaker unit 1 via a subtracter 6 and a 
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power amplifier 3, the speaker unit 1 radiates acoustic output, which is radiated 
from the opening through the acoustic pipe 2. The standing wave due to the 
length of the acoustic pipe 2 and the one generated within the acoustic pipe 2 
causes a speaker device to reproduce soimds having steep peaks and dips in the 
5 sound pressure frequency characteristic. In order to prevent this, a sound 
absorbing material is employed to suppress the standing waves. However, the 
sound absorbing material is not effective enough to suppress the standing waves 
completely. So, a microphone 4 detects the remaining standing wave and feeds it 
back to the subtracter 6 via a microphone amplifier 5. Thus, the standing wave in 

10 acoustic pipe 2 is suppressed, and the reproduced sounds with a flat soimd 
pressure frequency characteristic are obtained. 

An acoustic pipe coupled m the front of a speaker imit is known to 
produce a resonance in the pipe; the resonance frequency f generated is 
represented by the formula below: 

15 f=(n+ 1)C/4L 

where; f : pipe resonance frequency, n : the n-th resonance, C : sound 
velocity , L : length of the pipe. 

hi the above-configured speaker device, when a primary resonance (n = 
1) due to the pipe length is corrected by means of the phase difference between 

20 the electrical input signal delivered to the speaker imit 1 and the sound output 
signal radiated from tfie speaker unit 1, the resonance component shifts and 
appears as a peak in the sound output characteristic after the correction. So, it 
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has been difficult to flatten the sound output characteristic. Furthennore, since 
the feedback is performed for an entire frequency range from a low frequency 
component to a high frequency component, it is impossible to control a certain 
desired frequency component. 
5 The relationship between the input and the output is shown below: 

Vout/Vin = A/(l + AT(S)) 
where; V out : output voltage, V in : input voltage, A : total 
amplification by amplifiers, T (S) : transfer fimction. 

Assuming that the microphone 4 has an approximately flat characteristic 
10 and the T (S) is substantially equal to the transfer fimction of the speaker unit 1, 
the T (S) becomes minus 1 as a result of phase shift caused by the speaker unit 1 
and the second, or the third, pipe resonance of acoustic pipe 2. 

Namely, in some cases the denominator becomes 0 to be ready for 
making oscillation. This makes it difficult to apply too many feedbacks taking an 
15 oscillation margin into consideration, and to effectively control a low frequency 
region and a pipe resonance. 

The present invention addresses the above problems and aims to provide 
a speaker device that has stable characteristics. 
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DISCLOSURE OF THE INVENTION 
A speaker device of the present invention comprises a power amplifier 
which receives input signal via subtracter, a speaker imit for reproducing ou^ut 
5 signal of the power amplifier, an acoustic pipe coupled to the speaker imit in the 
fi^ont for guiding sound waves generated by the speaker unit, a microphone for 
detecting acoustic outputs radiated from the speaker unit, and a microphone 
amplifier for amplifying acoustic output signals detected by the microphone. In a 
speaker device having the above-described configuration, output signals of the 
10 microphone amplifier are delivered to the substracter, and, at the same time, 
output signals of the above microphone amplifier are delivered via a high-pass 
filter also to the substracter to forai a negative feedback circuit in order to 
suppress peaks and dips in the soimd pressure frequency characteristics. Thus, 
the speaker device is provided with stable characteristics. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a block diagram of a speaker device in accordance with an 
exemplary embodiment of the present invention. 

FIG. 2 shows an acoustic output characteristic. 
20 FIG. 3 shows a block diagram of a speaker device in accordance with 

another embodiment of the present invention. 

FIG. 4 (A) shows a microphone output signal characteristic in 



5 

accordance with another embodiment of the present invention. 

FIG. 4 (B) shows an acoustic output characteristic in accordance with 
another embodiment of the present invention. 

FIG. 5 shows a block diagram of a speaker device in accordance with 
5 still another embodiment of the present invention. 

FIG. 6 (A) shows a microphone output signal characteristic in 
accordance with still another embodiment of the present invention. 

FIG. 6 (B) shows a soimd output characteristic in accordance with still 
another embodiment of the present invention. 
10 FIG. 7 shows a block diagram. 

FIG. 7 (A) shows a microphone output signal characteristic. 

FIG. 7 (B) shows sound output characteristics. 



BEST MODE FOR CARRYING OUT THE INVENTION 
15 Now in the following, exemplary embodiments of the present invention 

are described referring to the drawings FIG. 1 through FIG. 6 (B). 

Those components having the same functions as those of the 
conventional technology are represented by the same reference numerals used for 
describing the conventional speaker device. 

20 

First Embodiment 

FIG. 1 shows a block diagram of an acoustic circuit in accordance with a 
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first exemplary embodiment of the present invention. FIG. 2 is a sound output 
characteristic chart; where, curve "a" shows the sound pressure characteristic, 
while "b" shows the phase characteristic. Initially, the overall structure of the 
speaker device is described referring to FIG. 1. 
5 Referring to FIG. 1, in fi^ont of a speaker unit 1 an acoustic pipe 2 is 

coupled to the speaker unit 1, and a microphone 4 is mounted within the acoustic 
pipe 2. Sound waves radiated fi-om the speaker unit 1 are detected by the 
microphone 4 within the acoustic pipe 2. The detected signals are delivered to a 
subtracter 6 via a high-pass filter 7, and at the same time, the signals detected by 

10 the microphone 4 are input directly to the subtracter 6 to be mixed with input 
signals coming fi-om outside in order to correct the input signals. The corrected 
signals are amplified at a power amplifier 13 and delivered to the speaker unit 1. 

The acoustic pipe 2 is disposed in front of a speaker box (not shown) in 
which the speaker unit 1 is mounted, and sound waves are guided by the acoustic 

15 pipe 2 to be radiated from a narrow slit opening having a rectangular shape. The 
microphone 4 detects resonance in the acoustic pipe 2, and feeds an acoustic 
output signals thus detected back to the subtracter 6 via a secondary high-pass (- 
12dB/oct) filter 7. At the same time, the acoustic output signals are fed back 
directly to the subtracter 6. 

20 FIG. 2 shows a sound output characteristic. As compared with FIG. 8 

(B), which shows the conventional counterpart, the peak due to a shift of 
resonance component caused by phase shift is not seen in FIG. 2. Frequency 
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characteristics of a speaker device in the present embodiment have been 
flattened, without having a shift of the resonance component. 

As described above, tiie resonance in the acoustic pipe 2 is detected by 
microphone 4, and the acoustic output signals thus detected are delivered via the 

5 secondaiy high-pass filter 7 (-12dB/oct) to the subtracter 6 as the feedback. At 
the same time, the signals detected by the microphone 4 are also delivered 
directly to the subtracter 6. Further, a cutoff fi-equency of secondaiy high-pass 
filter 7 (-12dB/oct) is set to match with the resonance frequency of the pipe. By 
so doing, the phase correction is performed and a superior speaker device is 

10 provided. 

Second Embodiment 

FIG. 3 shows a block diagram of a soimd circuit in accordance with a 
second exemplary embodiment of the present invention. FIG. 4 (A) shows a 

15 microphone output signal characteristic, FIG. 4 (B) shows acoustic output 
characteristics, where, curve "a" shows a sound pressure characteristic, while "b" 
shows a phase characteristic. A difference with the first embodiment is tiiat a 
negative feedback circuit in the present embodiment is formed by delivering the 
acoustic output signals detected by microphone 4 to the subtracter 6 via a couple 

20 of high-pass filters 7 and 8 connected in parallel. The filter 7 is the secondary 
high-pass filter (-12dB/oct). while the filter 8 is the primaiy high-pass filter 
(6dB/oct). 
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According to FIG. 8 (A), which shows the frequency characteristic of the 
microphone signal of the conventional device, the feedback is performed 
covering even the low frequency region components, which means the low 
frequency region components are enhanced. In the present embodiment, 
5 however, the level of low frequency region components is lowered as shown in 
the characteristic chart, as is shown in FIG. 4 (A). This means that the low 
frequency region components are not enhanced in the present embodiment. 

When the output sound characteristics of the present embodiment (FIG. 4 
(B)) are compared with those of the conventional device (FIG. 8 (B)), it is seen 
10 that no enhancement is given to the low frequency characteristic in the present 
embodiment, whereas the characteristic of the conventional device has been 
enhanced. 

As described above, the negative feedback circuit in the present 
embodiment is provided with a couple of primary and secondary high-pass filters 

15 8 and 7 connected in parallel, and output signals of the microphone amplifier 5 
are connected thereto to be delivered to the subtracter 6. The circuit can feed 
back those microphone output signals only in the vicinity of the resonance 
frequency component, so, the enhancement of the low frequency region 
components is suppressed. Thus, the ouQ)ut frequency characteristics can be 

20 flattened and corrected, and a speaker device of superior sound characteristics is 
provided. 
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Third Embodiment 

FIG. 5 shows a block diagram of a sound circuit in accordance with a 
third exemplary embodiment of the present invention. FIG. 6 (A) shows the 
microphone output signal characteristics, FIG. 6 (B) shows the sound output 
5 characteristics, where, curve "a" shows the sound pressure characteristic, while 
"b" shows the phase characteristic. A difference with the first embodiment is that 
a negative feedback circuit in the present embodiment is formed of a couple of 
filters 7 and 9. A secondary high-pass filter 7 for processing tiie output signal 
detected by the microphone 4 and delivering to the subtracter 6, and a low-pass 

10 filter 9 of -12dB/oct, or -6dB/oct, for processing the output signal detected by the 
microphone 4 and delivering to the subtracter 6. 

The low-pass filter 9 can take out only the low fi-equency region 
components for phase correction. Thus, the output soimd characteristic can be 
corrected for the low fi^equency region components alone. The secondary high- 

15 pass filter 7 can correct the acoustic pipe resonance independently and arbitrary. 
In this way, the output fi*equency characteristics can be flattened and corrected 
easily and arbitrary, and a speaker device of superior sound characteristics is 
provided in accordance with the present embodiment. 

When the sound output characteristics of the present embodiment FIG. 6 

20 (B) are compared with those of the conventional device FIG. 8 (B), it may be 
clearly understood that the low fi^equency region characteristic and the pipe 
resonance can be controlled simultaneously, which allows the sound output 
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characteristics to be controlled arbitrary. 

Although the descriptions in the. above embodiments have been based on 
the high-pass filters for controlling flie secondary resonance in the pipe, tiie n-th 
resonance (n being a positive integer) of the pipe can of course be controlled in 
5 accordance with the present invention. 

Furthermore, the present invention can be applied also to those speaker 
devices whose back cover for coupling with the acoustic pipe is a bass reflective 
type, or having no back cover at all. 



10 INDUSTRIAL APPLICABILITY 

The speaker devices of the present invention comprise a power amplifier 
which receives an input signal via a subtracter, a speaker unit for reproducing an 
output signal of the power amplifier, an acoustic pipe coupled in a fi^ont of the 
speaker unit for guiding sound waves from the speaker imit, a microphone for 

15 detecting acoustic outputs radiated from the speaker unit, and a microphone 
amplifier for amplifying the soimd output signals detected by the microphone. 
The speaker device, which has a negative feedback circuit formed by direct 
connection of the output signal of the microphone amplifier to the subtracter and 
by connection of the above output signal of the microphone amplifier via a high- 

20 pass filter to the subtracter, makes the phase correction and suppresses the peak 
due to a shift of resonance frequency component, and the shift is caused by a 
phase change. The direct feedback of microphone output signal enables the low 
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frequency region components to be enhanced. The output frequency 
characteristics are thus flattened and the low frequency sound reproduction is 
improved so as to provide a speaker device of superior sound characteristics. 

In the feedback circuit where a secondary high-pass filter is used for the 
5 high-pass filter, remarkable effects are provided by matching the cutoff 
frequency with the resonance frequency. 

In a speaker device comprising a power amplifier that receives an input 
signal via a subtracter, a speaker unit for reproducing an output signal from the 
power amplifier, an acoustic pipe coupled to a front of the speaker unit for 

10 guiding sound waves, a microphone for detecting acoustic outputs radiated from 
the speaker imit, and a microphone amplifier for amplifying acoustic output 
signals detected by the microphone, and a negative feedback circuit formed of a 
couple of primary and secondary high-pass filters disposed in parallel for 
connecting the output signals from the microphone amplifier to the subtracter, 

15 the microphone output signals can be fed back only in the vicinity of the 
resonance frequency component. As a result, an enhancement in the low 
frequency region components can be suppressed. Thus, the output frequency 
characteristics can be easily flattened and corrected for providing a speaker 
device of superior soimd characteristics. 

20 In a speaker device comprising a power amplifier that receives an input 

signal via a subtracter, a speaker unit for reproducing an output signal of the 
power amplifier, an acoustic pipe coupled in a front of the speaker unit for 
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guiding sound waves, a microphone for detecting sound outputs radiated from 
the speaker unit, and a microphone amplifier for amplifying the sound output 
signals detected by the microphone, and a negative feedback circuit formed of a 
secondary high-pass filter and a primary, or a secondary, low-pass filter disposed 
5 in parallel to be connected to the subtracter, the output signals of microphone 
amplifier can be fed back only in the low frequency component and that at the 
vicinity of resonance frequency component. The low-pass filter can perform a 
phase correction for the low frequency region component and a control of low 
frequency region component. Furthermore, any desired frequency components 
10 can be controlled independently, and the resonance frequency component can be 
controlled while enhancing or suppressing reproduction of the low frequency 
region. In this way, the output frequency characteristics can be flattened and 
easily corrected, and a speaker device of superior soimd characteristics can be 
provided. 



What is claimed is : 

1. A loudspeaker device comprising: 

a power amplifier for receiving an input signal via a subtracter; 
a speaker imit for reproducing an output signal of the power amplifier; 
5 an acoustic pipe coupled in the fi-ont of the speaker unit for guiding 

sound waves reproduced by the speaker unit ; 

a microphone for detecting acoustic outputs radiated fi-om the speaker 

unit; 

a microphone amplifier for amplifying an acoustic output signal detected 
10 by the microphone; and 

a negative feedback circuit, 

wherein the negative feedback circuit is formed by connecting an 
acoustic output signal of the microphone amplifier to the subtracter and at the 
same time by connecting the acoustic output signal of the microphone amplifier 
15 to the subtracter via a high-pass filter. 



2. The loudspeaker device of claim 1, wherein the high-pass filter is 
used for the piupose of secondary high-pass filter and the cutoff frequency is 
matched with the resonance frequency of the acoustic pipe. 

20 

3. A loudspeaker device comprising: 

a power amplifier for receiving an input signal via a subtracter; 
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a speaker unit for reproducing an output signal of the power amplifier; 
an acoustic pipe coupled in the front of the speaker unit for guiding 
sound waves reproduced by flie speaker imit; 

a microphone for detecting acoustic outputs radiated from the speaker 

5 unit; 

a microphone amplifier for amplifying an acoustic output signal detected 
by the microphone; and 

a negative feedback circuit, 

wherein a negative feedback circuit is formed by connecting an acoustic 
10 output signal of the microphone amplifier to the subtracter via a primary and a 
secondary high-pass filters connected in parallel. 



4. A loudspeaker device comprising: 

a power amplifier for receiving an input signal via a subtracter; 
15 a speaker unit for reproducing an output signal of the power amplifier; 

an acoustic pipe coupled in the front of the speaker unit for guiding the 
sound waves; 

a microphone for detecting acoustic outputs radiated from the speaker 

unit; 

20 a microphone amplifier for amplifying an acoustic output signal detected 

by the microphone; and 

a negative feedback circuit. 
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wherein the negative feedback circuit is formed by connecting an 
acoustic output signal of the microphone amplifier to the subtracter via a 
secondary high-pass filter connected in parallel with one of a primaiy low-pass 
filter and a secondary low-pass filter. 
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ABSTRACT 



A loudspeaker device for use in various sound apparatus such as a 
television receiver, having an acoustic pipe disposed in front of a speaker unit, 
5 the acoustic pipe being provided with a microphone for detecting sounds 
reproduced by the speaker unit. The sounds reproduced by the speaker unit are 
corrected by the signals detected by the microphone to provide flattened sound 
output characteristics. The speaker device comprises a power amplifier (13) to 
which an input signal is delivered via a subtracter (6), a speaker unit (1) for 

10 reproducing output signals delivered from the power amplifier (13), an acoustic 
pipe (2) coupled in front of the speaker unit (1) for guiding the sound waves, a 
microphone (4) for detecting an acoustic outputs radiated from the speaker unit 
(1), and a microphone amplifier (5) for amplifying an acoustic output signals 
detected by the microphone (4). Output signals of the microphone amplifier (5) 

15 are delivered to the subtracter (6), at the same time the same output signal is 
connected to a high-pass filter (7) to be delivered to the subtracter (6). Thus a 
negative feedback circuit is formed to suppress peaks and dips for providing a 
flattened sound pressure frequency characteristic. 
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Reference numerals 

1 speaker unit 

2 acoustic pipe 

3 power amplifier 

4 microphone 

5 microphone amplifier 

6 subtracter 

7 high-pass filter 

8 high-pass filter 

9 low-pass fillter 

13 power amplifier 
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defined in Title 37, Code of Federal Regulations, §1.56. 



I hereby claim priority benefits under Title 35, United States Code, §119 (and §172 if this application is for a Design) of any 
appUcation(s) for patent or inventor's certificate listed below and have also identified below any application for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed: 



COUNTRY 


APPLICATION NO. 


DATE OF FILING 


PRIORITY 
CLAIMED 


Japan 


11-138191 


May 19, 1999 


NO 



















I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s) listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose information material to patentability as 
defined in Title 37, Code of Federal Regulations, §1 .56 which occurred between the filing date of the prior application and the national 
or PCT international filing date of this application: 



APPLICATION SERIAL NO. 


U.S. FILING DATE 


STATUS: PATENTED, PENDING, 

ABANDONED I 















And I hereby appoint Michael R. Davis, Reg. No^5,TU; Matthew M. Jacob, Reg. No. 25.154: Warren M. Cheek, Jr., Reg. No. 
33,367; Nils Pedersen, Reg, No^33.145; Charles R. Watts, Reg. No. 33,142; and Michael S. Huppert, Reg. Uo^^MJS^, who together 
constitute the firm of WENDEROTH, LIND &. PONACK, L.L.P., as well as any other attorneys and agents associated with Customer 
No. 000513, to prosecute Uiis application and to transact all business in the U.S. Patent and Trademark Office connected therewith. 

I hereby authorize the U.S. attorneys and agents named herein to accept and follow instructions from Matsushita Electric Industrial Co.. 
Ltd. as to any action to be taken in the U.S. Patent and Trademark Office regarding this application without direct communication 
between the U .S. attorneys and myself. In the event of a change in the persons from whom instructions may be taken, the U.S. attorneys 
named herein will be so notified by me. 



.-i O OS i§-B H- O T"..!. O O 2 



Direct Correspondi 




Direct Telephone Calls to: 

I \ WENDEROTH,LIND&PONACK.LLP. 
I 2033 "K" Street, N.W., Suite 800 

/ Washington. D C. 20006-1021 



^ v 



Phone (202) 721 -8200 
Fax(202) 721-8250 



Full Name of 
First Inventor — 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 1 

TANAKA Hidekazu 


Residence & 
Citizenship 


CITY V STATE OR COUNTRY^^ COUNTRY OF CITIZEN SfflP 1 

Matsusaka-shK Japan ^\ V A Japan 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE | 

1299-1, 1-chome, Gotanda-cho, Matsusaka-sni, Mie 515-UUo4 Japan 


Full Name of 
Second Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 11 

KONNO Fumiyasu 


Residence & 
Citizenship 


CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP II 

Hirakata-shi Japan Japan 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE || 

6-19, Touda-cho, Hirakata-shi, Osaka 573-0045 Japan j 


Full Name of 
Third Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME || 


Residence & 
Citizenship 


CrrV STATE OR COUNTRY COUNTRY OF CmZENSMP 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 

1 


Full Name of 
Fourth Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GfVEN NAME 


Residence & 
Citizenship 


CITY STATE OR COUNTRY COUNTRY OF CrTIZENSHIF 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 11 


Full Name of 
Fifth Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 


CnV STATE OR COUNTRY COUNTRY OF CFTIZENSmP 11 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE l| 


Full Name of 
Sixth Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 11 


Residence & 
Citizenship 


CrrV STATE OR COUNTRY COUNTRY OF OTIZENSHIP 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 1 
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I fuither declare lhal all statements made herein of my own knowledge are true, and that aU statements on information and bcLcf are 
believed to be tnic; and fiirthcrthat these J5talcment» wore made with the knowledge that wiUful false statements and the like so made 
arc pwiishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such wUlfiil felse 
statements may jeopardize the validity of the application or any patent issuing thereon- 

Hidekazu TANAKiT 



1st Inventor _ 



^jeopardize the vahdity of t he app lication or any patent issumg mereon. 
-/^/^^^^a^A. /a^^/^ n-t. June 12, 2002 



2nd Inventor _ 



Date. 



Fumiyasu KONNO 

3rd Inventor - 

4th inventor - - 

5th Invraitor „ — — — 

6th Inventor . — - 

The above application may be more particularly identified as follows: 

U.S. AppUcation Serial No. 10/089,884 ^ing Date April 5. 2002 

Applicant Reference Number P23 186^1 q.S. Haaegawa) Atty Docket No. 2002 040S A 

Title of Invention LOUDSPEAKER DEVICE 
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Rev. 3-21-01 



Effective March 1998 



DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 

0 Original Q Supplemental 0 Substitute (X) PCT () DESIGN 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated below next 
to my name; that I verily believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

Title: LOUDSPEAKER DEVICE 

of which is described and claimed in: 
0 the attached specification, or 

0 the specification in application Serial No. , filed , and with amendments through 

, or April 5, 2002 

(X) the specification in International Application No. PCT/J POO/05271 . filed August 7. 2000 . and as amended on ^(if applicable). 

1 hereby state that I have reviewed and understand the content of the above>identified specification, including the clainis, as amended 
by any amendment(s) referred to above. 

I acknowledge my duty to disclose to die Patent and Trademark Office all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56. 



I hereby claim priority benefits under Title 35, United States Code, §119 (and §172 if this application is for a Design) of any 
application(s) for patent or inventor's certificate listed below and have also identified below any application for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed: 



COUNTRY 


APPLICATION NO. 


DATE OF FILING 


PRIORITY 
CLAIMED 


Japan 


11-138191 


May 19, 1999 


NO 



















1 hereby claim the benefit under Title 35, United States Code §120 of any United States application(s) listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose information material to patentability as 
defined in Title 37, Code of Federal Regulations, §1 .56 which occurred between the filing date of the prior application and the national 
or PCT international filing date of this application: 



j APPLICATION SERIAL NO. 


U.S. FILING DATE 


STATUS: PATENTED, PENDING, 
ABANDONED 















And I hereby appoint Michael R. Davis, Reg. No^^Ji34; Matthew M. Jacob, Reg. No. 25,154; Warren M. Chedc, Jr., Reg. No. 
J1.2i^Nils Pedersen, Reg. NoL-3a^l4^S; -Charles R. Watts, Reg. Nn. 33. 14^; and Michael S. huppeit, Reg. N o. 40,268, who together 
constitute the firm of WENDEROTH, LIND & PONACK, L.L.P., as well as any other attorneys and agents associated with Customer 
No. 000513, to prosecute this application and to transact all business in the U.S. Patent and Trademaiic Office connected therewith. 



I hereby authorize the U.S. attorneys and agents named herein to accept and follow instructions from Matsushita Electric Industrial Co . . 
Ltd, as to any action to be taken in the U.S. Patent and Trademark Office regarding this application without direct communication 
between the U .S. attorneys and myself. In the event of a change in the persons from whom instructions may betaken, the U .S. attorneys 
named herein will be so notified by me. 



.l. O O & ^ H 4^3 ^- O "7 J. O O EI: 



Direct CofTcspondeoce tcTeuHtomerNo: 

^lililllillll 




Direct l^lepbone Calls to: \ 

\ WENDEROTH.LIND&PONACK.LLP \ 
) 2033 "K" Street, N W . Suite 800 \ 
/ Washington, D.C. 20006-1021 \ 


( 000513 \ 

\w PATENT TRADEMARK OFFICE J 


Phone.(202) 721-8200 
Fax (202) 721-8250 


Full Name of 
First Inventor 


FAMILY NAME FIRST GIVE3^ NAME SECOND GIVEN NAME 

TANAKA Hidekazu 


Residence & 
Citizenship 


CITY STATE OR COUNTRY COIWTRY OF CITEENSmP 

Matsusaka-shi Japan . Japan 


Fost uttice 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 

1299-1, 1-chome, Gotanda-cho, Matsusaka-shi, Mie 515-0064 Japan 


Full Name of 
Second Inventor 


FAMILY NAME 

,XONNO 


FIRST GIVEN NAME SECOND GIVEN NAME 

Fumiyasu 


Residence & 
Citizenship^' 


CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Hirakata-shi\ Japan AyX Japan 


fost Miiice 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 

6-19, Touda-cho, Hirakata-shi, Osaka 573-0045 Japan 


Full Name of 
Third Inventor 


FAMILY NAME 


FIRST GIVEN NAME SECOND GIVEN NAME 


Kesiaence w 
Citizenship 


CITY 




STATE OR COUNTRY COUNTRY OF CITIZENSmP 


Address 


ADDRESS 


CITY STATE OR COUNTRY ZIP CODE 


Full Name of 
Fourth Inventor 


FAMILY NAME 


FIRST GIVEN NAME SECOND GIVEN NAME 


B> rtxt i J AM^A jit 

Hesmence ol 
Citizenship 


crrv 




STATE OR COUNTRY COUNTRY OF CITIZENSHIP 


Address 


ADDRESS 


CITY STATE OR COUNTRY ZIP CODE 


Full N»mp nf 

Fifth Inventor 


FAMILY NAME 


FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 


CITY 




STATE OR COUNTRY COUNTRY OF CFFIZENSHIP 


Post Office 
Address 


ADDRESS 


CITY STATE OR COUNTRY ZIP CODE 


FuU Name of 
Sixth Inventor 


FAMILY NAME 


FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 


CITY 




STATE OR COUNTRY COUNTRY OF CfTIZENSmP 


Post Office 
Address 


ADDRESS 


CITY STATE OR COUNTRY ZIP CODE 
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I further declare that aU statements made herein of my own knowledge are true, and that aU statements on information and belief are 
beUeved to be true; and further that these statements were made with the knowledge that wiUful false statements and the like so made 
are punishable by fme or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such wiUfiil false 
statements may jeopardize the validity of the application or any patent issuing thereon. 



1st Inventor _ 



Date 



Hidekazu TANAKA , Jtone 12 2002 

2nd Inventor FuJMAA4 a^ KnMUr Date f 

Fumiyasu KONNO 

3rd Inventor Date — ^ 



4th Inventor . 



Date 



5th Inventor , - 

6th Inventor - 



The above application may be more particularly identified as follows: 

U.S. Application Serial No. 10/089,884 Filing Date April 5, 2002 

Apphcant Reference Number P23 186-01 (I S. Hasegawa) Atty Docket No. 2002 04Q5A 

Title of Invention LOUDSPEAKER DEVICE 
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